This paper reports on a study which investigates the implementation of a wiki system as an additional tool to support student learning in an IT related course offered by the Open University of Hong Kong (OUHK). It focuses on a set of interview data related to the tutors' and students' views on and experience of their use or otherwise of the system in the course. The key results on the tutors' and students' participation in the wiki and factors which facilitated or hindered their use of the system are discussed. The findings indicate that the extent of training provision, the wiki pedagogy and participants' readiness for and awareness of their roles in a collaborative online learning environment are major factors affecting the effective use of the wiki. The add on nature of the wiki in this study also caused workload and motivation problems for the participants. Based on the results, strategies are suggested for implementing wiki based learning in both the OUHK and the wider academic context.
Introduction
Recent rapid advances in wiki technologies have made their application in education more popular. As a web publishing tool which allows users to change content that has already been published, the efficacy of wikis is self evident. The capacity to create, edit and restructure web based content allows students to represent data in a freer manner than existing asynchronous learning tools such as discussion boards. The wiki technologies have expanded the opportunities for distance educators, but also bring new challenges to the process of teaching and learning.
This paper reports on a study in which a wiki was implemented as a supplementary system to support student learning in a distance learning course. The implementation of the wiki was not an entirely successful experience in the study as the participation rate of the students and tutors was low. Follow up interviews were conducted to increase our understanding of issues related to the use and non-use of the system and effective strategies for implementing wiki based learning.
• History. A function which saves all previous versions or modifications of any single page. It allows tracking of the editing processes of an article since all changes have been documented.
• Recent Changes. This feature can provide a current overview of a certain number of recent changes to wiki pages or all changes within a predefined time period.
• Search functions. Most wikis also offer a classic full text or title search for wiki pages.
Wikis have been considered as one of a number of new and powerful forms of 'social software' capable of supporting a range of collaborative learning activities. The combination of the educational agenda which highlights the social dimensions of learning and the technological affordances of wikis offers insights for transformational shifts in educational practice. The relationship between social software and learning is outlined below.
Social software and learning
In the educational arena, there is a growing emphasis on the need to support learners not only to acquire knowledge and information, but also to develop the resources and skills necessary to engage with social and technical change for lifelong learning (Owen, Grant, Sayers & Facer, 2006) . There are also changes in our understanding of practices of creativity and innovation -from the idea of the isolated individual to the concept of 'communities of practice', where reflection and feedback are important collaborative processes.
Community of practice theories perceive learning as an inherently social activity, situated in a social and cultural context (Wenger, 1998; 2000) . Any learning situation, then, has to negotiate both an individual's unique experience and the knowledge of the group. Such a perspective also relates the views of constructivism and collaborative learning. A community can provide the social interaction and relationships which are essential for learners to collaboratively construct social shared knowledge (Palloff & Pratt, 2005) .
It is in the light of these educational trends that educators are interested in the emerging practices in social software. The notion of 'social software' − a phase attributed to Shirky (2003) − is a genre of online services that aims to facilitate interaction through explicit or implicit exchange of social information such as identity, participation, attitude and relationship. They satisfy a broad range of social needs such as presence, notification and shared space. Prime examples of social software include blogs and wikis (Bryant, 2006) . Boyd (2003) suggests three defining characteristics of social software:
• Support for conversational interaction between individuals or groups ranging from real-time instant messaging to asynchronous collaborative teamwork spaces.
• Support for social feedback which allows a group to rate the contributions of others.
• Support for social networks to explicitly create and manage a digital expression of people's personal relationships, and to help them build new relationships.
The practices of participating in wikis, and social software more generally, could potentially provide a structure supporting a community of practice model of learning (Grant 2006) . Individuals come together and develop a repertoire of shared practices, bringing new experiences to the group and learning from the group's existing practices. The wiki itself can be seen as both the site of participation and the artefact that acts as a record of that community's practices.
Factors affecting the effective use of wikis in education
The literature has indicated that wiki technologies have the potential to create online environments which support social activities and interactions, and to promote collaborative learning activities (e.g. Augar, Raitman. & Zhou., 2004; Williams & Jacobs, 2004) ; and they are particularly relevant to the distance education mode (Schwartz, Clark, Cossarin & Rudolph, 2004) . However, the empirical research literature on this subject is rather limited; and in many cases teachers have found the use of wikis in educational contexts to be unsuccessful, or at least not meeting design expectations (Beldarrain, 2006; Davies, 2004) . Several issues regarding the effective use of wikis in education are worth noting.
• Critical mass of users. Wiki software allows people to easily add content on the web, with the important addition that it is then editable by other readers. The idea of wiki applications is that the knowledge of the group is greater than that of an individual, and that the group which uses it is also the group which creates it. Therefore, a critical mass of users is very important for the operation of wiki systems. Taking the 'tagging' feature in wikis as an example, the scale and activity level of the user base is critical to systems of social tagging (Richardson, 2006) . There must be enough people tagging things in order for any individual to be able to find someone who also tags in a similar way.
• Pedagogical considerations. Wiki pedagogy can also be a significant factor affecting the quality of wiki applications. Bower, Woo, Roberts and Watters (2006) investigated the deployment of two different wikis in two Master's degrees in IT subjects offered by Macquarie University, Australia. Two types of learning task designs were used, weekly whole class extension question tasks, and semester long group projects. Based on the results of the student survey, students completing the former tasks were more opposed to using the wiki than those undertaking the group projects − an authentic activity through the wiki. The authors consider that task authenticity is one of the key factors affecting student contributions and enabling a more favourable wiki learning experience.
• Role of the instructor. The use of wikis in education is related to the collaborative approach to learning. Such an approach requires the transformation of the role of teachers from authoritative instructors into mediated facilitators (Palloff & Pratt, 2005) . The use of wikis in relation to collaborative learning in online courses depends on factors such as the effectiveness of the instructor in promoting group collaboration, the instructor's role in creating the course conditions and climate for establishing an online community, and the instructor's ability to engage students to be active participants and favour student led activities.
Context of the study
The OLE system at the OUHK As a distance learning institution, the Open University of Hong Kong (OUHK) is very interested in exploring strategies to support student learning through technologies and a combination of various media. OUHK has developed its own learning management system, known internally as the 'Online Learning Environment' (OLE). The components of the OLE include discussion board, web based email, and an electronic assignment handling system.
The OLE provides students with a flexible way to obtain course materials. Apart from traditional, print based course materials and textbooks, the university staff use the OLE to replace surface mail to deliver assignment files, supplementary study materials, and other correspondence with students. Discussion board provide students with a convenient place to ask questions and receive answers from the teaching staff. The electronic assignment handling system administers student assignments. Assignments, which are marked up and commented on, are considered an important element in the distance learning process. The assignment handling system enables students to submit assignments electronically, apply for an extension, inquire about the status of their submitted assignments, and receive timely feedback on assignments from the teaching staff.
The key players in the OUHK education process are students, tutors, and academic staff. Students normally spend much of their time studying alone. To complement the distance learning process, face to face sessions are provided, including tutorial and day school. Part time tutors conduct the face to face sessions. Students in a course are required to submit homework assignments to their tutors (usually four to five times during the course). Tutors then mark the assignments and provide feedback to students.
Every course at the OUHK has an academic staff member as the course coordinator. The coordinator's major responsibility is to supervise the teaching and learning process for that course. This includes making assignments and scheduling examinations, delivering the course materials and supplementary teaching notes, and monitoring students' learning progress, tutors' teaching performance, and the assignment-marking process.
Implementing a wiki in MT368 as a pilot
MT368 Networks and Distributed Systems is a higher level course which aims at developing students' knowledge and understanding of the principles and practices underlying the design of networks and distributed systems. For the April 2005 presentation, there were about 100 students enrolled in the course who were divided into three tutorial groups. Each group was taken care of by a tutor who was part time staff member of the institution.
The provision of the wiki system was a supplement to the OLE and was mainly for enrichment purposes. Students' use of the wiki was optional and their participation was completely voluntary. The course coordinator (CC) took the initiative to implement the wiki for the tutors and students, and acted as the system administrator.
The main reason behind such an appropach in the pilot is that the course MT368 is an already well-operated distance learning course with the OUHK's standard online support, the OLE. It would involve many works and policy issues if we advocated using the wiki to act as the major online learning support and requiring students to switch from the OLE to the wiki. Even having such a constraint, we are still interested to study the perception of students towards educational use of wikis, and explore the expected uses and actual uses of the wiki as a supplementary online learning tool.
The selection of the wiki software
Of the many wiki software packages available, Wikka Wakka Wiki 1.1.6.0 (http://wikka.jsnx.com/) was selected for use in the course. This software has some desirable features − for example, supporting user authentication, access control (right on read/write/comment on each page), user pages, and easy tracking of user activities and user-created contents. These features are important because they can protect the MT368 members by allowing them to take ownership of their wikis without public interference. Also, they allow the system administrator (i.e. the CC) to track user activities and user created contents.
Introducing the wiki in addition to the OLE
The selected wiki had some educational benefits which were not available in the OLE. First, it can empower online and team teaching because it provides an easy and non-technical way for the teaching team to continually update the course learning web by instantaneously publishing its constituent resources. The students can then navigate the wiki space and retrieve information easily through the 'Recent Change' function.
Also, students are allowed to contribute in authoring, updating and organising the content in an easy and quick way. They can author or co-author new wiki pages that are related to the course content; and they can ask questions, receive feedback and interact with one another through the 'Commenting Section' of each wiki page. Thus, they can have a greater ownership of their learning in the wiki system.
Finally, the CC can use the wiki as an authoring environment to quickly add course information such as course outlines, reference lists and the course schedule. The CC can also utilise various navigation and search features of the wiki to monitor student discussions and their learning processes.
Implementation procedures
A one hour briefing session was conducted at the outset of the semester. The technical features of the wiki system were introduced to the tutors and students, and the rationale for introducing the system was explained. The provision of training was fairly limited as it was assumed that participants would possess a relatively high degree of IT competence, and would not require much technical support to develop proficiency in using the wiki.
To encourage the students to use the wiki more frequently, the following measures were taken:
• The CC used it regularly to announce course news, upload course assignments, and suggest study materials to students;
• The tutors were asked to post tutorial notes and presentation slides after the face to face teaching sessions, to facilitate further discussion on the presented topics after class; and
• The tutors were also encouraged to use the wiki to answer student queries and discuss study matters with them.
Methodology
Purpose of the present study
The main issues addressed in the study are: 'How far does the wiki application affect the teaching and learning experiences of the tutors and students in the course concerned?' and 'What factors can facilitate or hinder effective implementation of the wiki system as perceived by the tutors and students?' Specifically, the following issues were examined:
1. How did the tutors and students participate in the wiki application? 2. How did the tutors and students compare their experience in using the OLE and the wiki systems for teaching and learning? 3. Have they encountered any problems in using the wiki system and can the problems be resolved?
4. How did the tutors and students perceive their roles in online teaching and learning? Did they consider themselves to have performed their roles effectively in the new online learning environment? 5. What principles can be suggested for effective implementation strategies of wikis in distance education?
Data collection method
An invitation for interview and the interview schedule were sent to the tutors and students in June 2005. Three tutors and five students participated in the interviews. The interview schedule for students The interviews adopted a semi-structured approach (see Table 1 ) and a Research Assistant helped to conduct them by phone. They were carried out in Cantonese, and were transcribed and translated into English for analysis.
Interview data analysis
Three tutors (labelled T1 to T3 in the quotations in the results section) and five students (S1 to S5) participated in the interviews during the period from October to November 2005.
The tutor and student interview data sets were first handled separately. Interviewees' responses to similar questions were grouped so that common responses with respect to similar questions were sorted. Once the data had been ordered, it was possible to identify themes that emerged from the data. The themes that emerged from both the students' and tutors' data sets were then compared for triangulation purposes, and were discussed by the authors for conceptual verification. Finally, the coded data were crosschecked by the authors to ensure the validity and reliability of data interpretation.
Results

Participation in the wiki
The tutors' participation All the tutors had used the wiki to post and update teaching notes and materials for students. They considered this practice was very useful as the teaching notes can be shared among different groups of students and tutors. Also, they found the wiki platform benefited communication between the tutors and the CC. Such views are illustrated by the comment:
T1: I also log in to wiki as we need to update our course materials. We will take a look at how other tutors have updated their materials … One more thing for using wiki, we need to report the attendees at each tutorial in wiki for the CC for compiling a summary figure of attendance. Wiki is really a platform for communication between the CC and the tutors.
The students' participation However, the tutors noted that the students rarely used the wiki to communicate with them and their fellow students. Students accessed the wiki mainly for downloading tutors' notes. Two students (S1, S2) noted that they had tried to create new topics and/or add comments to respond to other topics. However, their purposes were to get themselves familiar with the wiki features rather than having a need for any discussion.
Strong features of the wiki (in comparison with the OLE)
When asked to compare their experience in using the OLE and wiki system, some strong features of wiki technologies in supporting teaching and learning were commented upon by the tutors and students.
Retrieving latest messages/changes more easily (the Recent Change feature)
Some tutors considered that it was very convenient to check the latest information in the wiki system. As noted by a tutor (T2), 'whenever I log in, I will click the link [Recent Change] to see if there is any new message … When there are lots of postings in the OLE, there will be many threads and I have found it very difficult to find the latest postings.'
One student also made a similar comment: S1: I am not very familiar with wiki. Therefore, I don't see any big difference between wiki and OLE. The only difference that I found is that there is better structure in wiki than OLE. In wiki, all the information I need is already in the host page.
Greater flexibility in supporting multimedia functions and design of homepages
One tutor noted that the capacity of wikis to support multimedia functions and content organisation structures benefited his teaching. 'A good thing about the wiki is that it can support more media such as Flash, for example, putting a PowerPoint file into Flash with flow charts… Also, I can have more control over the design of the webpage. On the contrary, there are more restrictions when using the OLE (in designing my own page).' (T2)
Two students also considered the above features benefited their learning, as is illustrated by the following comments:
S2: It can add graphics/pictures without the need to make an attachment. Although it may need another server to store the graphics and add a link to wiki, it is still easier to see/read.
S3: A good point about wiki -I can see tutor's PowerPoints in the wiki interface and there's no need to download.
Greater potential for facilitating collaboration work
Despite the fact that the tutors and students were not exposed to any collaborative learning experience in the wiki, some of them were aware of the potential of the system for facilitating collaborative tasks. For example, one tutor noted that 'The wiki has a component for collaboration; we can add things to our homepages or even add on each other's (homepages)' (T3). Also, two students noted that the wiki structure allows the adding of comments under a specific topic, which 'can support a group of people to develop and explore a topic collaboratively' (S2) and 'such a feature is better than the OLE' (S4).
Problems in using the wiki system
When asked whether they had encountered problems when participating in the wiki, several issues emerged − which can perhaps explain the low wiki participation rate in this study.
Technical issues (not familiar with the wiki)
Despite the fact that this was a group of participants who possessed a relatively high level of IT competence, they encountered technical problems which hindered them from using the system more extensively. A tutor who noted that one needs to acquire certain skills for using some basic features in the wiki made the following comment:
T2: Wiki is bit difficult to use at the beginning. You need to have some knowledge of HTML (formatting rules). It is not that simple to create some effects such as creating a table or opening a new thread in wiki … I didn't know how to type the code into the wiki system at the beginning − for example, create a page with a file for people to download − and I had to refer to the help menu. It is a very comprehensive menu, but I didn't have time to go through it all.
Two students indicated clearly that technical issues had hindered their use of the wiki, as illustrated by the following comments:
S2: There are students like me who are new to wikis. We need time to explore the wiki system. If you want to start a new topic, but just don't know how to do it … you have to go back to the help menu to refresh your memory on how to use wiki. Because I don't post messages to wiki very often, I almost need to go to the help menu every time.
S4: I haven't got used to the wiki's interface. Its structure seems a bit complicated. I sometimes get lost (don't know where I am).
One course two systems − working habits and extra workload problems
In comparing their OLE and wiki experience, the challenges of implementing the wiki as an add-on stood out. The tutors highlighted the following problems:
T1: Students rarely communicate in the wiki. I guess it is because students have got used to the OLE. Only MT368 has set up this [wiki] platform and this gives extra work to students … It's hard to motivate them to change the platform.
(Motivation problems)
T2: My students don't use the wiki very often. They usually use the OLE as these students have used it for a long time. They said they preferred to use the OLE. It is much more convenient for students as they can see all of their courses in OLE. (Working habits) T3: I think it is quite difficult to make students change (from the OLE) to use this platform. All other courses use the OLE and students can view all the courses they are enrolled in with one single login. To use the wiki, students have to log in to another platform. It is quite inconvenient for them … (Causing inconvenience)
In the following comments, three students explained why they preferred using the OLE.
S3: I personally prefer to have all discussion in one platform. Now, there is discussion in both the OLE and wiki. Sometimes, it's inconvenient to look up information from two different platforms. (Causing inconvenience) S4: I personally believe that unifying the interface across all subjects would be better. I found the wiki is not necessary at this point unless there is something which can only be offered by it and not by the OLE. If it is simply provides us with another platform for discussion and asking questions, I believe these functions should remain in the OLE. (Uniqueness of the wiki system) S5: Because all other subjects use the OLE, I have got used to logging in to the OLE first. Logging in to the wiki becomes extra work for me. Also, I know how to use the OLE already and not many students use the wiki. Many of them post their discussion in the OLE. Wiki takes us some time to learn how to use. (Workload implications)
Pedagogical issues
Issues related to wiki pedagogy were also highlighted by a tutor and a student.
T3: Although wiki can engage students in collaborative work, this course does not require any collaborative work. If wiki is used in a business company which requires a group of people to develop something, I believe people can benefit from it. But this course does not maximise such a strength.
S2: So far, I haven't seen anyone starting a new topic and starting to develop it collaboratively… I guess it's because we are all part-time students and we don't have a special topic (which needs to be discussed in the wiki).
The tutors' roles in online teaching
The tutors were asked how they perceived their teaching roles in online learning in general and in the wiki in particular and they expressed the following views:
Adviser/helper Two tutors (T1 and T3) considered that their major roles in online teaching were to answer students' questions/enquiries and help them to clarify course concepts. T1saw his main duties in the OLE and wiki as 'checking whether there is any new email, responding to students' questions; and replying in the discussion forum' (T1) but he noted that students did not prefer posting messages in the wiki.
T3 considered that his major role was to offer help/advice to students for their learning. 'Whenever students have problems in an assignment, I will try to offer help such as clarification and provide resources to help students understand more about the concepts.' However, T3 also noted that adult learners' learning characteristics needed to be addressed. 'As many of them are adults, it is impossible to teach them like kids … When they raise a question, I try not to give them an answer. Instead, I will prompt them by asking how they would address the question. I try to give them guidelines and lead them to reach the answer by themselves.' His comment appears to suggest that adult learners should take a more self directed role in learning, but he didn't explain further how this could be implemented in online learning.
Facilitator T2 considered his major role in online teaching was to facilitate students to initiate and lead discussion. 'I believe that the most important thing is to facilitate students to begin conversation … If the discussion atmosphere is not established, they will put even fewer postings and a vicious cycle will be created.' In his comments, the issue of students' learning roles was raised again. T2 observed that 'students do not like to discuss very much and seem passive in learning' which can make online teaching more difficult.
Students' expectations about tutors' roles
Students were asked about their expectations of the tutors' role in the wiki. Their responses can triangulate the tutors' comments above.
S2 and S4 responded to the question in a very straightforward manner − the tutors' role was to answer their learning queries. S1 and S5 also mentioned this point, but they elaborated their views further. S1 considered that it was important for tutors to provide them with relevant resources to help their learning, while S5 expected his tutor to 'raise some questions or guide students to initiate discussion' in the online forum. However, S5 observed that this could be a difficult task for the tutors if there was not a critical mass in the forum.
S5: I can see they replied to some students' questions which were posted in the wiki. However, as there are fewer and fewer students posting messages there, the need to reply becomes less. (Critical mass)
The students' roles in online learning
The tutors' perspectives Clearly, students also play a significant role in online learning. As T2 noted above, his students seemed passive in discussion and he observed that there were only five to six students who were more active in his group. T3 wished his students would 'not just raise questions and create home pages for self introduction, but also take part in discussion', and he commented that the potential of the wiki in supporting collaboration had not been utilised in their studies. T1 wished students 'could be more active in participating in the wiki' but he understood that logging in to two systems placed an extra workload on students.
The students' feedback The students were not asked directly about their role in online learning. Rather, they were asked to describe the ways in which they interact with their tutors and students in the wiki.
Not surprisingly, not many comments were made by students on this topic as their involvement in the wiki was very limited. However, all five students involved indicated that they had posted questions and were satisfied with the interaction opportunities provided by the OLE. In one of the students' comments, the issue of critical mass of users in the wiki was raised again. 
Further improvements
Finally, the tutors and students were asked to make recommendations for improving the use of wikis in the future and the following comments were made:
Pedagogical considerations − collaborative tasks T3: If there are projects that can have tutors and students develop collaboratively, I would think the collaborative aspects of wiki could be maximised … I would suggest designing some mini projects in which students and tutors work together. This course should be able to design some projects with a collaborative component.
Unifying the learning platform
T1: If I really have to, I would suggest having all courses use the same platform.
S3: All courses in one platform. If discussions on this course are all in wiki exclusively, I will check the wiki discussion board … I personally find wiki is a good interface.
S4: As I mentioned earlier, if wiki can provide functions that do not duplicate the OLE and the course really needs this platform, it would be much better.
S5: When both OLE and wiki are available for students and the OLE is used for all other courses, it would be very hard to motivate students to use the wiki. 
Making the Wiki more user friendly
Concluding remarks
This paper reports on a pilot study in which a wiki was used as an innovation to supplement online learning. The potential educational benefits of wikis have not been fully exploited because of limited participation. However, several implications for implementing more effective wiki based learning can be drawn from the interview data.
First, the technical challenges of using wikis as new learning tools should not be overlooked. Although the participants in this study had an IT background and some initial training was provided, some students indicated that they were not technically proficient in using the wiki and required more guidance and support. Some tutors also noted that it took time for them to become familiar with the system. Allowing more time for participants to become proficient users of the system and strengthening the provision of technical guidance and support can improve participants' experience.
The participants did not seem very clear about the functional affordance of the tool for promoting the social dimension of learning. The interview data appear to suggest that most of the students and tutors saw the wiki as a tool for communication or course administration. Also, the data seem to suggest that the tutors and students considered the wiki mainly as a platform for questioning and answering. Such a perception of their roles would make it difficult to implement a collaborative approach to learning. Explicitly drawing students' attention to the ways in which collaborating via wikis may improve their motivation, and thus the quality and quantity of their contributions. Clear expectations about tutors' roles should also be spelled out. Practices may change over time as students and teachers become more familiar with the affordances of the wiki as a learning tool.
Of course, the design of learning tasks obviously affects students' motivation to participate and their learning experience. For example, Bower et al. (2006) note that wikis are suited to tasks requiring negotiated meaning, and task authenticity can have an impact on student contributions. Integrating short term or small scale group projects or problem based tasks can be a promising way to explore and utilise the pedagogical potential of the wiki applications. To optimise the effectiveness of the learning experience, academics should anticipate the collaborative requirements of the tasks being prescribed, and then make every effort to ensure that the tools provided meet those requirements.
As a follow up to the present study, another study is planned and will be conducted in the next presentation of the same course. The planned study will involve collaborative writing tasks and peer review activities. More specifically, the whole class of students will be divided into teams of three or four students. Each team is then ask to collaboratively author an article on a specific and common topic. For example, in the context of the course MT368, the tentative topic is 'web services'. Each team is required to write an article on what are web services, what is 'service oriented architecture', web services in action, programming demonstration on web services, and resources and references on web services. After the authoring stage, every write ups will be open for peer review. Students are encouraged to use the commenting area of each wiki page to give their comments. To ensure the participation rate and motivate students, the two stages of the activities will be taken as a part of the continuous assessment. To increase the students' familiarity with the wiki, a briefing session and a training session will be conducted at the beginning of the course. To further increase students' proficiency in using the wiki, an icebreaker exercise as briefed in Augar et al. (2004) will be conducted well before the collaborative writing task starts. We shall report on our follow up study in the near future.
The implementation of the wiki as an add-on involves workload and motivation problems for the participants. There are pros and cons in adopting a unified approach for online course delivery (i.e. the OLE system at the OUHK). A well-developed system provides templates for creating courses and a range of functionality, but the pedagogical orientation of a unified software package may not be desirable for all courses − for example, the OLE system may not be desirable if a constructivist approach is adopted. The University should therefore evaluate the effectiveness of the courseware periodically. It should also develop strategies to encourage individual pilot studies using other software or alternative approaches to online teaching. This can be a useful way of gaining experience and providing momentum for innovation.
In conclusion, wikis, and social software more generally, have the potential to support and structure communities where individuals come together to share, learn, create and collaborate with each other. It can also be a useful tool in the shared repertoire of communities of practice engaged in collaborative learning. However, issues such as technical training and support, appropriate pedagogical design and the participants' roles in the collaborative work that needs to accompany the use of the software, must be considered carefully. This study has highlighted some important issues regarding the use of wikis in distance education, but there is clearly a need for further research in this area.
